Interaction Between Brain Histamine and Serotonin, Norepinephrine, and Dopamine Systems: In Vivo Microdialysis and Electrophysiology Study.
Brain monoamines (serotonin, norepinephrine, dopamine, and histamine) play an important role in emotions, cognition, and pathophysiology and treatment of mental disorders. The interactions between serotonin, norepinephrine, and dopamine were studied in numerous works; however, histamine system received less attention. The aim of this study was to investigate the interactions between histamine and other monoamines, using in vivo microdialysis and electrophysiology. It was found that the inverse agonist of histamine-3 receptors, thioperamide, increased the firing activity of dopamine neurons in the ventral tegmental area. Selective agonist of histamine-3 receptors, immepip, reversed thiperamide-induced stimulation of firing activity of dopamine neurons. The firing rates of serotonin and norpeinephrine neurons were not attenuated by immepip or thioperamide. Thioperamide robustly and significantly increased extracellular concentrations of serotonin, norepinephrine, and dopamine in the rat prefrontal cortex and slightly increased norepinephrine and dopamine levels in the tuberomammillary nucleus of the hypothalamus. It can be concluded that histamine stimulates serotonin, norepinephrine, and dopamine transmission in the brain. Modulation of firing of dopamine neurons is a key element in functional interactions between histamine and other monoamines. Antagonists of histamine-3 receptors, because of their potential ability to stimulate monoamine neurotransmission, might be beneficial in the treatment of mental disorders.